As the largest European herbivore, the wisent (Bison bonasus) is emblematic of the continent 26 wildlife but has unclear origins. Here, we infer its demographic and adaptive histories from 27 two individual whole genome sequences via a detailed comparative analysis with bovine 28 genomes. We estimate that the wisent and bovine species diverged from 1.7x10 6 to 850,000 29 YBP through a speciation process involving an extended period of limited gene flow. Our 30 data further support the occurrence of more recent secondary contacts, posterior to the Bos 31 taurus and Bos indicus divergence (ca. 150,000 YBP), between the wisent and (European) 32 taurine cattle lineages. Although the wisent and bovine population sizes experienced a similar 33 sharp decline since the Last Glacial Maximum, we find that the wisent demography remained 34 more fluctuating during the Pleistocene. This is in agreement with a scenario in which wisents 35 responded to successive glaciations by habitat fragmentation rather than southward and 36 eastward migration as for the bovine ancestors.
Introduction 43
The European bison, Bison bonasus (BBO), also known as the wisent, is an emblematic 44 species of the European wildlife. The oldest fossil remains were found in Eastern Europe and 45 trace back to the Late Pleistocene, approximately 12,000 Years Before Present (YBP) 46 (Benecke 2005) . The wisent is closely related to the North American bison (Bison bison), both species assumed to be derived from the extinct long-horned steppe bison (Bison priscus) constitution of the Białowieża wisent herd from a small number of presumably poorly related 142 founders and subsequent management (Pucek 2004 ) allowed to recover a reasonable amount 143 of variability for the current population. (see Material and Methods) could have lead to some inferential biases (Nevado, et al. 2014) . 162 Nevertheless, the inferred wisent population size histories remained similar when considering To facilitate biological interpretation of the observed demographic signals, we transformed 168 the population size history profiles assuming (Liu, et al. 2006 to 20,000 individuals (more than two to three times lower than wisents, as mentioned above). Methods, Table S3 ). Overall, the most significant functions underlying these genes are related 300 to i) nervous system; ii) immune and inflammatory responses; iii) embryonic and organ 301 development; iv) cellular morphology and organization and; v) skeletal and muscular 302 disorders (Table S4 ). Figure 3 illustrates the connection of the selected genes that were 303 annotated with their key underlying functions and Table 2 gives a more detailed list of 304 functions and sub-functions. Interestingly, many genes are related to several functions (Table   305 S5), suggesting a pleiotropic role and more strikingly, 85% of the genes participated to a 306 global gene network which is defined by six significant networks connected by up to 11 307 common molecules (Table S6 and Figure S7 ). Note that very similar results are obtained when restricting the functional analysis to the 359 selected genes that are one to one orthologs coat-colour changes). For instance, such an indirect relationship is well supported by studies 343 on coat coloration in wild and domesticated animals (Cieslak, et al. 2011 ) and the description 344 coat-colour associated mutations with pleiotropic effects (Reissmann and Ludwig 2013).
345
Also, the numerous genes detected under selection and involved in immune response ( 
Mapping wisent sequencing reads onto the bovine genome.
(http://www.ncbi.nlm.nih.gov/sra). More precisely, the four males selected were AAN_0037, statistics and both their associated standard error and their corresponding Z-score (to assess whether D significantly differs from zero) using a Weighted Block Jacknife with 5 Mb blocks protein sequences with more than 10% "N" were discarded from further analysis leading to a total of n=19,372 remaining BBO/BTA alignments (with 1.11% "N" on average 
Characterization of the divergence between BBO and BTA lineages under the

551
Functional annotation of these transcripts and networks analyses were carried out with the 552 Ingenuity Pathway Analysis software (IPA, Ingenuity®Systems, www.ingenuity.com).
553
Among the 873 transcripts with a KaKs ratio above one, 481 transcript ID were mapped to the 554 Ingenuity Pathway Knowledge Base (IPKB) and were representative of 425 individual genes 555 ready for analysis (Table S3 ). A total of 405 of these transcripts were further identified as one were one to one orthologs between cattle and sheep) participated to the significant functions 563 thus determined (Table S5 ).
564
Among the 425 genes, 367 genes (among which 324 were one to one orthologs between cattle 565 and sheep) were included in network analyses. For each network that contains at most 140 566 molecules, a score S was computed based on a right-tailed Fisher exact test for the 567 overrepresentation of the genes with a KaKs ratio>1 (S=-log(p-value)). A network was 568 considered as significant when S>3. 
